people being killed according to National Disaster Risk Reduction and Management Council (NDRRMC). However, on October 2 of the same year, typhoon Pepeng (international name Parma) hit the northern part of the Philippines. Pepeng is one of the strongest and slow-moving typhoons gaining the title 'the longest-staying typhoon to hit the Philippines'. It left the country with Php 27.3 billion or USD 608 million worth of loss and damages.
Philippines has been tested by an average of 20 tropical cyclones a year (Benson, 1997) . During the 1980s, the gross national product (GNP) grew at an annual average of only 1.8 percent (Federal Research Division of the, 1988 -1999 , which is 0.7 percent lesser than the increase in the population rate. The Philippine economic growth which revived slowly over time, has still been struggling to diminish poverty and drag itself towards economic stability.
Tropical storm Ondoy (international name Ketsana), classified as Category I by Saffir-Simpson Scale, struck the Philippines on September 26, 2009, 8:00 a.m. and unleashed record amount of 450 mm of rainfall at the Manila Observatory as shown in Fig. 1(a) displacing over 450,000 people and submerging almost 80% of Metro Manila. Marikina River, a tributary of the Pasig River, overflowed causing extensive flooding in the neighboring cities.
Rapidly following Ondoy was typhoon Pepeng (Parma) which is classified as Category III and has storm and rainfall rate greater than 1000 mm mostly affecting Region 1 (Ilocos Region see Fig. 3 for the administrative regions of the Philippines) as shown in Fig. 1(b) . Pepeng is one of the strongest and slow-moving typhoons gaining the title 'the longest-staying typhoon to hit the Philippines' crossing over Central and Northern Luzon three times leaving the country with Php 27.3 billion or USD 608 million worth of loss and damages.
Ondoy and Pepeng's combined death toll was 929 with 736 reported injured. Drowning and landslides were the major cause of death of people during the disasters (NDCC Update: Ondoy and Pepeng, 2009 ). An estimated value of 21.53% of the total population living in the affected regions was severely affected by the said typhoons. Fig. 2 shows the percent damage and losses in the different sectors of the two typhoons.
Typhoon Ondoy and Pepeng caused a total of Php 38 billion worth of damage. (800 million USD) and Php 24.8 billion (500 million USD) worth of immediate losses in the productive sec- tor; this includes agriculture, fisheries and forestry in total (PDNA, 2011) . About 480,000 farmers from Cordillera Administrative Region (CAR), Region I, II, III, IV-A, IV-B and V were adversely affected. Agricultural sector plays a big part in the Philippine economy (FAO, 1997) . Even the productive sector as a whole accounts for only 20% of the total Gross Domestic Product (GDP) (Habito, Briones, 2005) and we cannot disregard the fact that 40% of the total employment rate is dependent on it. The main agricultural crops are rice, corn, coconut, sugarcane, bananas, pineapple, coffee, mangoes, tobacco and abaca. Others include peanut, cassava, camote, garlic, onion, cabbage, eggplant, calamansi, rubber and cotton. The country also exports its agricultural products to United States, Japan, Europe and other ASEAN (Association of Southeast Asian Nations) countries.
The total land area covered by crops is about 13 million hectares and is mostly dominated by rice (19.8%), next is the coconut and corn crops (combined at 37.2%). On the other hand, livestock and poultry have been essential to the agricultural field of the country (Moog, 1998) with 1.9 million metric tons of livestock meat and 0.76 million metric tons of poultry meat were produced. These, in total, have a combined value of PHP 315 billion or 6 billion USD. The major contributors of livestock are swine, cattle, carabao and goat accounting for a total of 14% of GVA. However, chicken and ducks are the major contributors in terms of poultry products.
With agriculture as the second most damaged sector, with an affected area of 580,928 ha or 1, 247, 304 MT, adversely affecting thousands of Filipinos whose main source of livelihood includes planting and selling agricultural products. The highest-producing agriculture products include rice and corn which is about 16.8 and 6.9 million metric tons (mn MT) respectively. However, coconut oil and bananas are still the Philippines' major agricultural exports comprising a total of 37.2 percent of the total production (DA, 2011).
Livestock and poultry production is very important in terms of Philippine agricultural economy (EAHMI, 2009) as this branch of agriculture greatly helps the people living in rural areas, making animal husbandry as one of the people's major source of income. As of 2008, 1.9 mn MT of livestock meat and 0.76 mn MT of poultry meat were produced amounting to Php 184 billion (3 billion USD) and Php 131 billion (2 billioon USD), respectively. Livestock meat comes from cattle, swine, goat and carabao while chickens and ducks are the major sources of poultry meat. Chicken has a production volume of 1.3 mn MT, making chickens as the major contributor in poultry. 
,000,000 531,914 Philippines as an archipelago, is fortunate enough to have various fishery resources. In fact, it ranked eleventh on the best fish producing countries in the world in 2003 (FAO, 2005 . However, during the lash of Ondoy and Pepeng, the total losses of the fishery subsector is Php 1,205 million (25 million USD).
The fisheries sector has an estimated 1.6 million fishing operators employed, with milkfish, tilapia and tiger prawns as the major contributors. Forest ecosystem, which is about 50% of the country's total land area and supports an approximate of 30% of the population, has provided ecological and industrial benefits to the whole nation.
For the record, the total value of fish production has reached Php 215.5 billion (4 billion USD). Aquaculture, also known as aquafarming, which involves fish, crustaceans, mollusks and aquatic plants, comprised 38% of the total production. This sector helped give jobs to thousands of fishermen and fishing operators. Milkfish, tilapia and tiger prawns are the major contributors to aquaculture and to the total value of production as a whole.
Transportation and telecommunication were not spared from both Ondoy and Pepeng. Region III has the highest recorded estimated amount of losses and damages while North Luzon Expressway, one of the major roads in Luzon has the least recorded. Telecommunication sector has Php 193.04 million (4 million USD) worth of damages and losses all from phone lines, internet, private data network and mobiles. Transmissions and distribution utilities have been damaged mainly due to strong winds, soil erosion, flooding, and fallen debris. The total amount of losses and damages is Php 1.6 billlion (34 million USD).
Research Methods
Principal Component Analysis (PCA) is an analytical method for decomposing a correlation or covariance matrix (Richardson, 2009 ). Examples of application of PCA are in exploratory data analysis, time-series predictions, pattern recognition etc. PCA's objective is to extract the smallest number of components that account for the most part of variation.
The following explains the process of PCA: From k original variables, x 1 ,x 2 ,...,x k , PCA can produce k new variables that is, y 1 ,y 2 ,...,y k where, y 1 = a 11 x 1 +a 12 x 2 +...+a 1k x k (1)
and that, y k 's are uncorrelated (orthogonal). y 1 explains as much as possible of original variance in data set and y 2 explains as much as possible of remaining variance, etc. {a 11 ,a 12 ,...,a 1k } is 1st Eigen vector of correlation/covariance matrix, and coefficients of first principal component {a 21 ,a 22 ,...,a 2k } is 2nd Eigen vector of correlation/covariance matrix, and coefficients of 2nd principal component {a k1 ,a k2 ,...,a kk } is kth Eigen vector of correlation/covariance matrix, and coefficients of kth principal component. For a covariance matrix, the variables must be in the same units and the mean eigen value should not be equal to 1. Using a covariance matrix, variables with the most variance will be emphasized.
Principal Component Analysis can be performed by considering the use of either covariance matrix or a correlation matrix. For a correlation matrix, on the other hand, the variables are standardized and thus, have different units. However, these variables have the same impact on the analysis. The mean eigen value is equal to 1.
When performing a principal component analysis (Lee, 2004) , the components with eigen values less than 1 should be neglected, otherwise, it should be retained. Also, components capable of considering a 70%-80% variance are deemed rea- 
Data, Results and Analysis
The damages incurred by typhoon Ondoy and Pepeng, given in terms of monetary value, are presented in Table 3 as follows:
The basic components of the several sectors (electricity, transportation, telecommunication, education, agricultural plantation, livestock, fisheries and forestry) that were affected during the two typhoon events were statistically analyzed and are selected to be the variables for principal component analysis.
The analysis is applied to minimize the correlation among the selected variables and to choose which of them are considered significant in the case of the flood damages of a country such as the Philippines.
As shown in Table 4 , the first principal component is strongly correlated with the three values: Agriculture, Fisheries and Transportation sector but in a decreasing manner. In principal component analysis, we choose the components with values higher than 0.50 as they are the only ones considered significant. As shown, Agriculture, Fisheries and Transportation sectors are the farthest from zero in the negative direction. Since damage is somewhat proportional to an area's level of progressivity, that is, the areas with progressive status, in a specific sector, say, the area with progressive agriculture, fisheries and transportation will therefore be more vulnerable to flood damages. Since almost half of the Philippine population is living in rural areas and the regions affected by Ondoy and Pepeng were mostly rural, the degree of damage in crops and fishing industry is definitely high. Also, it shows that if any one of the three components increases, the other two will also increase.
In the second principal component, only two negative significant values appeared, the Electricity and Telecommunication. On the other hand, Education appeared to be the only positive significant value. Thus, the second component may imply to be a measure of extent of technological innovation in terms of electricity and telecommunication as well as quality of education. As the first two components decreases, education increases. This is true to today's society. The issue of technological innovation as becoming a reason why students become lazy and simply depend on what the internet has to offer in terms of their academics (assignments etc.). This situation will still reflect in accounting the flood damages.
The third principal component, however, is a measure of how the affected areas are less likely to be forested. In the Philippines, logging became rampant since 1980s. Deforestation, like the kaingin method which involves burning of forest area and then planting crops until the soil's nutrients deplete and then moving into another forest area for the rejuvenation of the previous one.
The first factor yield 32.52% and the second and third resulted to 30.25% and 16.61% respectively. This means that a total of 79.38% of the total variance can be explained by the three factors.
Principal Component Analysis can be helpful in the country's policy-making process as it gives us the idea on which part of the sector, in this case, will be given much attention. As sectors like electricity and telecommunication are connected and the same goes with fisheries, agriculture and transportation, the policy-makers will be given the idea on what policies and which sector/s it would be applicable. Principal Component Analysis reveals the internal structure of the data which gives the user a more informative yet simple form of the transformed data. This is the strength of the method that will make In case of the Philippines, policies which can help lessen the damages in the different sectors are needed. Policy-makers must collectively find ways to reduce flood risks as well as mitigate the future flooding events. Effective flood planning for disasters such as floods is one of the best ways to prevent loss of livelihood and most especially, the people's lives. Reducing flood risks which includes managing the hazards, exposure and vulnerability of the country requires urgent actions most especially from the Philippine government. It is deemed suggested to have both structural and non-structural mitigation plans and actions in order to have a better flood management in the Philippines.
Conclusion
The 2009 Ondoy and Pepeng flood disaster have brought the hard times to Filipinos as these tropical cyclones hit one after another and with a combined cost of damages of Php 38 billion (800 million USD).
The damages incurred by the two typhoons have caused several damages to different sectors like electricity, telecommunication, transportation, education, agricultural plantation, livestock, fisheries and forestry. The unrotated component scores gave score fields that allow the identification of variations in the damages. Using the varimax rotation, a slightly simpler structure was achieved. Factor Loading plot also showed that the sectors were to be classified into three factors as considered in this case. Thus, the components will be able to explain the 79.38% of the total variation.
Even though a country's economy is divided into several sectors to define the proportion of the people and resources that are included in the sectors, there are some sectors that should somehow be prioritized. This is true for economically not-so developed countries like the Philippines where the national budget is indeed important. In times of catastrophes like floods, analysis of damage is important. However, this study focuses on a very large-scale such as the economical sectors of the nation as a whole, it is suggested that similar studies for the specific areas which were largely affected by typhoons such as Ondoy and Pepeng will obtain more conductive conclusions.
